However, ENSO activity was not regular during the Late Glacial and the Holocene. The 162 onset of the Holocene is characterised by a weakening and reduction of amplitude of the ENSO 163 (Rodbell et al. 1999; Moy et al. 2002) . The establishment of a long-term La Niña pattern in the 164 tropical Pacific during this period seems to be a consequence of the ENSO activity reduction 165 (Koutavas et al. 2002; Hernández et al. 2010) . Onset of the present day ENSO conditions 166 occurred at about 7,000 cal. years BP (Sandweiss et al. 2001; Moy et al. 2002) dark-green laminae (Hernandez et al. 2008) . According to the chronological model, each 190 couplet was deposited during time intervals ranging from 4 to 24 years (Hernandez et al. 2008) .
191

3.-Methods 192
were dried at 40ºC between 24h and 48h. Finally, the purity of the samples was checked using 218 microscopy and SEM to ensure that only isotope signals from the diatom silica components 219 were obtained.
220
For  18 O diatom analyses the classical step-wise fluorination method was applied to strip 221 hydrous components from diatom silica before a full reaction with BrF 5 (Leng and Barker, 2006;  222 Leng and Sloane, 2008) . The oxygen liberated was then converted to CO 2 and normalised 223 through the laboratory standard (BFC) and the NBS-28 quartz standard, referenced to VSMOW.
224
A random selection of more than 30 samples were analysed in duplicate or even in triplicate 225 giving a reproducibility between 0.0‰ and 0.3‰ with a mean value of 0.15‰. Three samples 226 with a reproducibility >0.3‰ were rejected. Isotope variations of consecutive samples are 227 between 0‰ and 6.5‰, with a mean value of 1.0‰. Samples with differences <0.15‰ have not 228 been used because they were considered essentially the same. As a consequence, 81 inter-229 sample relationships have been studied.
231
For δ 13 C diatom analysis of diatom-bound organic matter, we used combustion in an 232 elemental analyser (Costech ECS4010) interfaced with a VG dual inlet isotope ratio mass 233 spectrometer. The δ 13 C diatom values were calculated to the VPDB scale using within-run 234 laboratory standards calibrated against NBS18 and 19, and additionally cross checked with Nine laminae were undifferentiated because they had mixed features belonging to the three 245 categories ( Fig. 3 ).
246
White laminae are formed almost exclusively by diatom frustules of the large (diameter 247 > 50 m) euplanktonic diatom Cyclostephanos andinus (Fig. 4G ). Dark-green laminae, which 248 have a higher organic matter content probably derived from diatoms and other algal groups, are 
269
The white laminae generally display lower %C diatom and  13 C diatom values than the dark laminae 270 from the same rhythmite. In addition, there is an increase in the C/Si ratios and  13 C diatom values 271 throughout the 5 studied intra-cycle relationships (Table 1) . (Table 2A) .
281
There are 51 valid (out of 62) relationships between laminae that take place within a 282 rhythmite (intra-cycle relationships). These intra-cycle relationships are dominated by isotope 283 depletions (values decrease). The most common case shows changes from white to dark-green 284 laminae (n = 23), where isotope decreases occur in 67% of the cases (Table 2B ). 
292
Any theory of the cause of these short-term super-blooms needs to take into account 293 the injection of an extraordinary amount of nutrients into the euphotic zone, assuming enough 294 light irradiance for photosynthesis is available. The two possible mechanisms for this input are 295 enhanced vertical mixing of the water column that upwells nutrient-rich waters from the 296 hypolimnion to the lake surface (Margalef, 1978; Winder and Hunter, 2008) , and nutrient 297 injection by increased runoff (Harris, 1986) . Turbulence will be, in turn, dependent on both bloom, due to the onset of nutrient limitation. Diatom aggregation and subsequent rapid 329 sedimentation of species having any kind of resting cell stages would favour future recruitment 330 once nutrient resources were again available (Smetacek, 1985) . Biosiliceous laminae in marine 331 sediments have been interpreted as the product of changes in the mass sedimentation of 332 diatoms by means of the formation of aggregates (Grimm et al., 1996 (Grimm et al., , 1997 . At Lago Chungará
367
Nevertheless, lake  13 C diatom is likely to be controlled by more complex environmental conditions 368 making its interpretation less straightforward (Hurrell, 2010) . 
380
In lakes, it is commonly assumed that the carbon pool in the water becomes enriched in 
391
Lago Chungará water dynamics are mainly governed by two contrasting situations (easterly/westerly) are also responsible for the climate conditions (wet/dry) in the Andean phases of the ENSO which represents more humid conditions over the Andean Altiplano (green 500 colour bands in Fig. 7 ). This working hypothesis is supported by the 
18
O diatom record which 501 shows lighter isotope values for these periods (Fig. 7) . Finally, those periods with the thinnest responsible for higher  Light-green to light-green laminae 0 100 1
Light-green to dark-green laminae 56 44 9
White laminae to dark-green laminae 35 65 23
White laminae to dark-green laminae (nonconsecutive laminae, base to top of the rhythmite) 33 67 9
Total 51 Table_2 Click here to download Table: Table_Results_Isotopes_Cycles_ (Table 2) .doc
